A peptidomimetic inhibitor of matrix metalloproteinases containing a tetherable linker group.
Successful wound repair and normal turnover of the extracellular matrix relies on a balance between matrix metalloproteinases (MMPs) and their natural tissue inhibitor of metalloproteinases (TIMPs). When overexpression of MMPs and abnormally high levels of activation or low expression of TIMPs are encountered, excessive degradation of connective tissue and the formation of chronic ulcers can occur. One strategy to rebalance MMPs and TIMPs is to use inhibitors. We have designed a synthetic pseudopeptide inhibitor with an amine linker group based on a known high-affinity peptidomimetic MMP inhibitor and have demonstrated inhibition of MMP-1, -2, -3, and -9 activity in standard solutions. The inhibitor was also tethered to a polyethylene glycol hydrogel using a facile reaction between the linker unit on the inhibitor and the hydrogel precursors. After tethering, we observed inhibition of the MMPs although there was an increase in the IC₅₀s that was attributed to poor diffusion of the MMPs into the hydrogels, reduced activity of the tethered inhibitor, or incomplete incorporation of the inhibitor into the hydrogels. When the tethered inhibitors were tested against chronic wound fluid, we observed partial inhibition in proteolytic activity suggesting this approach may prove useful in rebalancing MMPs within chronic wounds.